MODEL ANSWER FOR PAPER AU-5031

DEPARTMENT OF CIVIL ENGINEERING, INSTITUTE OF TECHNOLOGY, GGV, BILASPUR
BTECH III" SEMESTER, CIVIL ENGINEERING

SUBJECT: CIVIL ENGINEERING MATERIALS AND CONCRETE TECHNOLOGY

CLASS- BTECH IIIrd SEMESTER SUBJECT CODE: 21CE04T BRANCH-CIVIL ENGINEERING
TIME: 3 HOURS MAX. MARKS: 60

NOTE: 1) All questions of Section-A is compulsory
2) Answer any one part from each unit of section-B

SECTION-A (10x2=20 Marks)

A-1 Give the chemical classification of rocks with examples. 02

According to- chemical dassification, rocks are of Hwee types
. Sliciows rotks — rocks having maximumm amouwnt of free silica
(ext Gramite, Queatzite efe:)
. Arglllaceowns rotks — rotks hawing maximumm amount of clay
(ex: Slate, Laterite efe)
III. Caleareows rocks — rotks with predominate caleivwm carbonate
(ex: Lime stone,Marble te.)

A-TI What do you mean by “frog” in a brick? Give its functions. 02

A frog sy o depression on one of the wide faces of a brick wirere generally Hie name of the
brick manufocturer iy embossed. The necessity of providing a frog s to- act ay a shear key
between tive mortour and the brick:

A-TIT What is meant by PVC? List out its applications in civil engineering. 02

PVC means Poly Vingl Chlorite, a polymer . The PVC 5 wsed n most of the civil
I Pipes and pipe fittings
. Water Tanks
1. Doory
V. 4) Windows efe

A-1V What is neoprene rubber? Give the situations of its use.. 02
Neoprene rubber W o special purpose synthetic rubber. It 5 having special gualities to-
st different purposes. It i wsed for bearingy for bridges.

A-V What is setting action of cement? Elaborate? 02

When water iy added fo cement, the ingredients of cement react chemically and. form
complicated compownds. Furst , a cement paste s formed which slowly thickens: ln abowt
30 minutes, U g sadld to- have attained Uy initial sef: In abowt 10 howrs, U becomey rock
havol and iy sald to- have reached iy final set-be

A-VI Give out the sizes of coarse aggregates used for Foundations, beams, columns and slabs? 02

The sizes of conrse aggregotes wsed for Foundations iy 40nmum, heams Ly 20mm, columng (s
20min ool sladps Ly 20 mme

A-VII What do you mean by shrinkage of concrete? 02

Condtraction of conerete un the absence of lond i knownw ay shurinkage. It may be plastic
shwinkage due fo- absorption of water by aggregates efe. or drying shwinkage due to-
apsorption of capllary woter affer the conerete has set:

A-VIII  What is durability of concrete, Give the factors affecting durability? 02

A dwrable conerete o one that performys sotUsfactordy wnder anticipoted exposure
conditions for stipulated Life of the structure. The varlows factors affecting tive durability
of concrete wsed, i normal conditions are permeahbllity, Frost action, Sulphate attack,
Carbonation, Mineral oils, Organic acids, Vegitabley and Animal Oils and Fats, Sugar,
Sewnge efe.



A-IX

Give the advantages of smart concrete.

Adwontages of smant concrete

1) Uy property can be alfered

2) it can measure the stresses

3) Londing on Hie member can be assesseol

4) Envlronument of the concrete can be assesseol

5) Moniforing of conerefe structure with realt ume dato

List out the situations where shortcrete is applied.

SUtuations wihere shovrterete i applied are

1) Earthven slopes wirere stability of slope s problematic
2) Twnnel lining

3) Embankments of dams and reservoiry efe

02

02
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SECTION-B (5x8=40 Marks)

UNIT-1

(a) Explain with a neat sketch, the burning of bricks in clamps or pazawah and give its advantages
or

(b)Explain with neat sketches, the shapes and sizes of various roofing tiles along with their laying
and fixing to roof.

Clawmps are tewporary strvctures wsed for burning of bricksy on a very small scale. The
basic structure of a clamp consisty of alternate layers of fuel and dried bricks. Generally
the floor W prepared Un suche o way that Ut looks trapezoidal in plan witiv e floor of the
shorter end v excavation, whereas U B raised witiv an inclination of 15 up to- and over
the ground level towardy the wider end, n cross—section. A brick wall in mud s provided
ot the ghorter ends

Fustly, o layer of fuel (abowt 700mim to- 800mim) consisting of grass, leaves, cow dung,
Utter, ks of rice or ground nuty and sometimes eitiver wood or coal dust efe: Ly lald one
the prepored floor. Then, a layer (consisting of 4 or 5 cowrses) of raw bricks withe
provision of small spaces Lv between bricks w ladd ow edges for the cireudation of aiv.

A second layer of fuel iy then placed and then a new layer of raw bricks sy repeated over
U Simllarly alternate layery of fuel and raw bricks are formed. The thickness of fuel
layer graduwally decreases as U reaches the height of Hhe dlamp: The total height of clamye
W about 3 to- 4

—]

[— Brick wall in mud

3todm

G. L.

TR R LR, SR
S50

L

Plan of a Clamp

The rotks may be classified on the basis of their o) geologleal formation, b) physical
characteristics, ¢) chemical composition and also- ) based on tive havdness ay follows

The voriows adyontages and disadvantages of burning bricky in clamps are
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(&) Advantages of clomp burning
. No skilled labowr and supervision s reguived
Il. The fuel s the wastes and Hus economical (grass, cow dung, Utter, rice haask)

. Bricks burn and cool slowly and thus bricks produced by clamps are strong and
tough
V. Initial experience s very small

(P PLsadnantoges of clamp burning
. It a very slow process.
Il. There iy no- control of fre n the clamp:

. Quality of bricks s not uniform as bricks near tive bottow are overbuarnt and those
near sioesy ond top are under burnt:

IV. Bricks are not of regular shape. It may be due to- setlement of tie bricks wien fuel
near bottom s buwnt:

V. Clamps yleld apout 60% first class, the remaining 40% are over burnt or under

burnt
or
UNIT-1I
B-I1 a) Give the characteristics properties and types of composite materials along with their specific uses

or
(b)Mention the differences in the characteristics properties of paints, varnishes and distempers
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UNIT-III

B-III  a) Give the percentage proportions of various ingredients of cement with their functions. Also Write
the importance of the compounds C2S and CsS in cement.

or
(b)Give the IS classification of sand for making concrete. What type of sand is to be used for

underground filling and why?
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UNIT-IV

a) What is meant by water cement ratio of concrete? Give the properties of concrete in plastic and

B-IV

hardened states.
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(b)Explain in detail the pullout resistance test to assess the compressive strength of concrete
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UNIT-V

a) Describe the properties and uses of polymer concrete
or
(b)Describe the properties and uses of light weight concrete

)
POLYMER CONCRETE

Polymer conerete s port of growp of coneretesy that wse polymery to- supplement ov replace
cement ay a binder. The types nclude polymer-impregnoted concrete, polymer concrete,
and polymer-Portland-cement concerete. Polymery n concrefe have been overseen by
Committee 548 of the American Concrete lnstitute since 1971.Confents 1 Composition, 2
Uses, 3 Advantoges,4 Disadvantages,s Specifications, 6 References

Composition

In polymer concrete, Hhermosetting resing are used as the principal polymer component
due to- their high thermal stability and resistonce to- o wide variety of chemicals: Polymer
concerete s also- composed of aggregates that nclunde silica, gurartz, granite, Umestone, ano
other high quality material. The aggregate must be of good guality, free of dust and otrer
debriy, and dry. Failure to- fulfil Hhese criteria can redunce tive bond strengtiv between the
polymer binder and tre aggregote.

Uses

Polymer concerete may be wed for new construetion or repaiving of old conerete. The
adinesive properties of polymer concrete allow patehing of botiv polymer and conventional
cement-based. coneretes. The low permeability and corrosive resistonce of polymer concrete
allows Ut to- be wsed i swimming pools, sewer structure applications, drainage channels,
dectrolytic cells for base metal recovery, and othver struchures that contain liguids or
corrosive chemicals. It 5 gpecially suifed to- Hhe construction and rehabilifotion of
manholey due to- thelr ability fo- withutand toxic and corrosive sewer gases and. bacteria
commonly found bn sewer systems: Unlike traditlonal concrete structures, polymer conerete
requiresy no- cooating or welding of PVC-protected seams 1] It can alsor be wsed as a
replacement for aspialt povement; for higher duwrablity and higher strengtiv

Polymer conerete hay historically not been widely adopted due to- Hie highv costy and
Afflendty associated with traditional manufacturing technigues. However, recent progress
hay led to- significant reductions bn cost; meaning that the wse of polymer concrete Uy
gradually becoming more widespread.

Advantoges

1. Advantages of polymer concrefe include:
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Goordl long-term duvapility withv respect to- freeze and thaw cycles

Low permeability to- water and aggressive solutiony

Good. chemical resistonce

Good resistonce against corrosion

Lighter weight (only somewhat less dense than traditional conerete, depending on the
resin confent of the miy)

10. May be vibrated to- fll voldsy n forms

11. Allowy wse of reguloanr form-release agents (v some applicationy)

12. Dielectric

Dusadirantoges

Produet hard to- manipulate withe conventlonal tooly such as drilly and presses due to- Uty
strengtiv and dengity. Recommend getting pre-modified product from the manunfactrer
Small boxes are more cosHy wien compared to- Uy precost counterpart however pre cast
conceretes indiction of stacking or steel covers quickly bridge tive gap:

D %NS N0

Specificationy
Following are some specification examples of the featiresy of polymer concrete:
Density 2260kg/ m3 Compressive strengtiv 37 MPa

Or
b) LIGHT WEIGHT CONCRETE

Light weight conerete - or foamed conerete - 5 a versafile material wihich consists
primarily of o cement bosed mortor mixed withv ot least 20% of volume air. The material
howse casting to- low density void fills.

Foamed concrete hay a sumrprisingly long history and was first patented in 1923, mainly
for wse as an nsdation material. Althoughv there i evidence that the Romans used alr
enfrainery to- decrease density, this was not really a true foomed concrete. Significant
mprovements over the past 20 yearsy n production equipment and better guality
s factonty (foaming agents) has enabpled tie wse of foamed conerete on a larger scale.
Lightweight and free flowing, U s o material suitable for a wide range of puwposes such
as, but not lumited tor, panely and block production, floor and roof screeds, wall casting,
ouwtdoor furniture and many more applicotions.

Not everyone knows that density and compressive strengtiv can be controlled. In the lLight
weight conerete Hiisy iy done by ntroducing air thwoughv the proprietary foam procesy
which enables one to- control density and strengtiv precisely.

Normal conerete has a density of 2,400 kg/m3 wirile densities range from 1,800, 1,700,
1,600 doww to- 300 kg/m3. Compressive strengtig range from up to- 40 Mpa doww to- almost
zero- for the really low- devsities. Generally ot has more thaw excellent Hhermal and sound
bulating properties, o goodl fire rating, s non combustible and features cost saningy
thurough construction speed. and ease of handling.

The technology s He resudt of over 20 yeary of R&D, fine tuning the produet and
researching the possible applications: It s used L over 40 countries worldwide today and
has not reached Hie end of Uty possible usey

Strengtiv s a relative ferme Conerete mixes showld be designed based on end use. Highv
compressive strengtiv s wseful where dead load or abrasion are factors, but are
wnnecessany for roofy and non-structural partitions. AW concrete Uy deficlent n tensile
ande shear strengtihg, however these arve supplemented, thuoughv structural renforcement:
Compressive strengtiv can be made wp to- 40 Mpa, exceeding most structural reguivements.

Adwontages of pre~formed foom

The pre~formed foom process offers excellent guality control and assurance of specified
density. Preformed foam, wnlike gas-forming chemicaly, assures a consistent thee-
dmensional distribution of Hie engineered air cell system. Pre—formed foowm produces a
consistent matriw of relatively small air celly widchh are move desivable than o



disorganized matrix of different size bubbley often created witiv the gas method of reactive
admixtures.

Duadvantages of Lightweight concrete

In the lower density ranges Ughtwelght concrete doey not develop the compressive strengtiv
of plain concerete. Whhile Huls may be a disadvantage in plain concrete applications, U s
o adyantage n a Ughtweight concrete application. It showld be considered Hrot
Ughtweight conerete and plain conerete are typically wsed for different types of
applications. Eachv form of concrete exhibity a wnigque family of performance
characteristics. Eaclv showld be uwtilized in the appropriote type of project: But a high
strengtiv of 33 Mpa hag been achieved withv a high cement content mix
Densities and Strengtis

One of the most useful featres of o Lightwelght conerete system s the systenmds ablity to- be
manufactmred v a wide range of low- densities and strengths: Application requirements
for lightweight concrete range from very Uight density Low- strengtiv fll dint replacement fo-
higher strengtihv structural Ughtweight concrete. Too accommodate this wide range of
performance properties Ughtweight concerete has developed a mix design chart, wirleh will
Wstrate Hhe basics of making this wide range of materiadsy from just one Ughtweight
conerete concentrate. Withv o Ughtwelght concerete foam generator and a single liguid foom
concentrate the contractor now hay available to- them a wide variety of cost effective, high
performance, lighter Lightweight concrete produscts.

Different densifies and strengthy

Lightweight concrete exhibify a much lighter density than typical aggregate concrete
Typleal plain concrete has a density of 2400 kg/m3, Lightweight concrete densities range
from 300 kg/m3 to- 1800 kg / m3. Lightweight conerete iy an wsmdator and can be wsed
W a variety of applicationsy wirich requive an wsulating material that can also exdhibit
some infegrity and strengtiv Lightwelght conerete at iy lightest density s st more stable
oand strong than well compacted sole Whew replacing solls, lightweight conerete con be
project: Some soll enguneery Ughtiveartedly refer too Ughtweight concrete wsed n
Geotechnical stobpilizotion projecty as "designer dint" They know that Lightweight concerete
can be specified to- easily exceed whatever compacted soll requivements are needeo
Ughtweight concrete cost

Cost effective lightweight concrete varies Un price by geograpivical area and by application
requirementy suche as density and strengtiv requirement: A typleal conervete structure
project will be muciv lesy expensive cubic meter to- cubic meter wien compared to- plain
conerete due to- labowr sonings, lessy cost of forming works, lesy steelworks, eliminate
brickwovks, cement renderingy work and the price sovings U very substontial wien
compare to- covwentional methodls.

suitoble for long-term wse as o marine floot device

At the lower densities, Ughtwelght conerete will float; and n many cases float
indefinitely. Becawse of ity Limited impact and abrasion resistance, lightweight conerete
wsed for marine flototion showld be encased and wsed. for the fUL of a float For example,
o marine floot cowld be made withv sealed drumy fllled withv low—density Ughtwelght
conciete.

How- to- produce lightweight conerete

The pre-formed foam s added to- the cement sluirry and mixed v the concrete mixer or
v a continunony process. From Hiat point, Ughtwelght conerete s placed in any way Hhat a
flnide mie can be trangported. Pumping Uy the most common method of placement: Tailgate
ready min truck delivery, bucket cranes, wheelborrows, hand carried buckets and any
other acceptable metivod. of delivering a fluid min works wells

Later, 60-100 MPa concrete mivtures were commercially developed and wsed n Hre
covstruction of high-rise

buildingsy and long-span bridges i many parts of the world
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